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“Tham chieu” trong doi thuwong

Chung ta s dung tham chiéu (ref) trong nhiéu trwéng
hop:
o Dé cap dén (refer) khi noi/viét: “Me tdi thwong toi lam!”, “Lép
trirdng phan céng: ban Bang lau bang, ban My mwon micro.”
e S0 dién thoai, nick trén mang (chat, forum) duoc dung dé gian
tiep lién lac v&i nguoi khac.
e Song dién ttr/ tia héng ngoai chiéu tir remote control t&i TV
« Day ndi tay bam t&¢i may choi game va t&i nhan vat trong game

Chung ta twong tac v&i doi turong duoc tham chiéu théng qua
giao dién cua no. ,
e “Me toi”, “I&p trwvdng”, sO dién thoai, nick > ngwdi that twong rng
e Remote control 2> TV
e Tay bAm = nhan vat trong game

. CuuDuongThanCong.com https://fb.com/tailieudientucntt
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* Chlng ta tuo’ng tac voi doi tirong duwoc tham chiéu thdng qua

L.X.Dinh

Tham chiéu
{Reference]

Ngwéi stk dung

(Caen * ¢ \\\\\

Glan dién
[Interface}

giao dién cua no.

o “Me toi”, “lop trwdng”, sO dién thoai, nick > ngwdi that twong ng

* Remote control > TV
e Tay bAm = nhan vat trong game

CuuDuongThanCong.com
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Doi twong dwoc
tham chiéu
(Phan cai dat)
(Implementation)
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¥

void main(){
»int n =

O;

for(lnt j=p5 Nhintr phia
chwo’ng trinh
= (1%2==t,,

*n = new int(-1);

n+1;

p = &nj;

*P = n+1l;

//char[] a =

char* a = new char[n];

for(int 1=0; i<n; 1++){
afi] =

+

| <

new char[n];

“® &

~

ry
N

1€

Tham chiéu

in

\ ~

t

Phan cai dat :=
Vung nho + Gia trj
la mét hép den,
nQi dung (chinh x&c)
khong hién thj (tinh)
trong chwong trinh.

4
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Phan giao dién :=
Kiéu + Tén bién
la phan dé cho
chwong trinh truc tiép
strdung, cung cap
moi thong tin (tinh)
can thiét cho ctrinh.
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Bien & Tham Chleu dong

void main(){
»int n O;

*p
//char[] a
char* a
for(int

a[i] =
+

1=0; 1<n;

¥

new char[nys

1++){

D

INt

M@i thwe thé / phan cai
dat co thé co nhiéu
giao dién khac nhau.

—
—

for(int 1=25; 11=1; n++){
1 = (1%2==0)? 1/2: 1*3+]1;
+
»int *p = new Int(-1); @ int
*p = n+l;
p =

Cung mét giao dién,
nhwng ta cé thé xi ly
nhiéu thwe thé /
phan cai dat khéc
nhau, nho viéc thay
dbi tham chiéu.

4
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Trong C/C++,
tham chiéu = dja chi
vung nhdo:.
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Bien & Tham Chleu dong

void main(){
»int n = 0; (::)int
for(int 1=25; il=1; n++){
= (1%2==0)? 1/2: 1*3+]1;
+
»int *p = new Iint(-1); int
*P = n+l;
p = &n;
*P = n+l;
//char[] a = new char[n];
»char* a = new char[n]; <::>Char
for(int 1=0; i<n; 1++){
} _ Trong mamgr—vu-|
1 ’ tham chiéu thay doi
theo ¢h/.s@.mang.
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/ Y ¢ " i
Tham chiéu dong & Rac

void main(){ 4 N
»int n = 0;
for(int 1=25; 1!=1; n++){ Khi duing bién con tré &
i = (i%2==0)? i/2: i*3+1; cap phét b nhé déng,
1 rat dé quén don dep bd
»int *p = new int(-1); nh¢ (dé lai rac bé nhé).
*p = n+ls FXQUY tECH**
_ _ new di doi voi delete.
p = &n;

*p = n+1; \

//char[] a = new char[n];
»char* a = new char[n];
for(int 1=0; 1<n; 1++){
a[i] = “#7;

}

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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void main(){

»int n =10, m = 3;
cout<<mod(n, m);
cout<<div(n, m);

ks

int mod(int &p, Int &q){

for(; p>q; p -= q);
return p;

}

Tham chiéu tinh:
« Puoc tw dong sinh ra khi khai béo bién

L.X.Dinh

« C dinh trong sudt tam vwc cda bién
 Gan chat giao dién voi cai dat
= Thwdng khong thay ré “tham chiéu”
= Kho phan biét giao dién voi cai dat!
= Nguy hiém néu khdng y thirc rd né!

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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void main(){

»int n =10, m = 3;

cout<<mod(n, m);

cout<<div(n, m);

=

¥
» int mod(int &p, int &q){ Jint
for(; p>q; p -= d); Tint
return p; C
} 4

Tham chiéu tinh, nguy hiém khi khéng y thic ro:

« Tham bién la mét giao dién tham chiéu t&i cai dat cia mot bién
khac = Mot bién duoce st dung qua nhiéu giao dién khac nhau!
« Tham s6 mang mac dinh la tham bién = Dé& gap bug stra mang!
« CO trwdng hop kiéu giao dién khac kiéu cai dat!
- VD: array[]:>array[N], void*:>T*, ref const:>var

L.X.Dinh SubuengTces
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Kieu giao dién : Kleu cal dat

void mainQO{ Cnain.a Jint[3] (Cint[3])
»int g[3] = {10,5,3}; " 10
cout<<mod(af0],3); main-a[0]> int
cout<<sum(a,3); 5
cout<<sizeof(a); //12
»void* p = new int(l); @fvoid. ’
*p += 2; //SAI \\
1 Kiéu giao dién quy dinh
int mod(const int &p, int q) ¢ach giao tiep voibien ;
for(; p>q; p -= q); //SAl |° E(%Cnd!”h A el e (imD Y
return p; 1
+ Kiéu cai dat la khuon
int sum(int a[], int n){ mau trong qua trinh
cout<<sizeof(a); //4 thwe thé hoa
3 7 + Xéc dinh khi
CuuDuongThanCong.com tafgpsgn com/talu,p, tn rg /10
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Kiéu giao dién :-> Kieu cal dat

void mainQ{ Crain. & fint[3} (Cint[3])
int g[3] = {10,5,3}; T "

cout<<mod(af07,3); Cmain.af01 Jint 10
cout<<sum(a,3); 5
cout<<sizeof(a); //12

»void* p = new int(1l); main.*0 Jvoid 3
*p += 2; /ISAI

NS

+

int mod(const int &p, int g){
for(; p>a; p —= @3 ISAl Cnod. o
return p;

+

int sum(int a[], int n){

sum.a

cout<<sizeof(a); //4

--}

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ham & Tham Chleu

void main()

void main(void)
{
int m = 20;
int n = 10;
» hoanvi(m,n);
cout <<, <<
n<<endl ;

}

—_—

void hoanvi()

{

n

I =+
N<N

i
X
y

}

void hoanvi (
Int &x,

Int &y)

X5

void (int é&x,
int &y)

ham

Kiéu giao dién quy dinh
cach giao tiép v&i ham
» Xac dinh khi khai bao

CuuDuongThanCong.com

L.X.Dinh

Kiéu cai dat quy dinh
cach xtr ly cua ham
« Xac dinh khi

dinh nghia ham
« = La mdt hang!

https://fb.com/tailieudientucntt
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S //

Suv Két bu6c Giao dién voi Cal dat
Sy tao ra tham chiéu goi la sy “két budc”

o L& sw gan két mot phan cai dat vao cho mét giao dién (dinh danh,
id) nao do.

o Két budc sé&m: Céac id sau dwoc tw ddng két budc bédi trinh bién
dich ngay khi khai bao: bién (cuc bd, toan cuc), ham, tham tri, I&p
. “S&m” chir khdng phai la “ngay khi viét c.trinh”!
- Lién két lai chuong trinh dé tai két budc.

o Két budc tré: Cac id sau dwoc két budc bdi chwong trinh khi
chay chwong trinh: con tré / tham bién t&i bién / ham
. Thay déi tham chiéu dé tai két budc.
V&i con tro: Gan dia chi moi.
V&i tham bién: Goi lai ham v&i dbi s6 1a bién/ham khac.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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—
Tal két buoc

Dung dé thay dbi phan cai dat ciia mot id

 Thay dbi cai dat ham

 Thay dbi cau truc di liéu & giai thuat x& ly cta d.twong
® Ma khéng anh hwéng dén phan s dung id do!

VoI
VoI

<&t

E

hudc som: Lién két lai churong trinh

hudc tré: Thay ddi tham chiéu

V@i ham: Ding tham bién ham / con tré ham
V@i dbi twong: DUng tham bién / con tré doi twong voi
giao dién doi twong (16p thuén triru twong trong C++)

L.X.Dinh

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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 FrXe Iy div liéu trong cai hép” dén

Trwde Lap trinh Hwéng doi twong
o Bién la hdp chira di¥ liéu, ham x& Iy di¥ liéu chira trong bién
« Khdng can “tham chiéu”, chi can “con tré”
« Ban than con tré lai la 1 cai hdp chira dia chi
. Tinh toan dia chi nhw mot s6 nguyén
« Khdng can phan biét giao dién v&i cai dat bién
- Khi can thi ép kiéu dé truy cap / xt ly div liéu
Quan diém Hwéng dbi twong
o D6i twong tw quan ly di liéu ctia minh, phan biét ré trong/ngoai
e Thich “tham chiéu” (an toan) hon “con tré” (nguy hiém)
- Chi quan tam cai duoc tham chiéu téi (*p), khdng can thiép vao
cach tham chiéu (bang dia chi trong p, hay truyén tham bién)
e Phan biét rd giao dién v&i cai dat doi twong
° Iéui[)éw%hgcigomdién dwoc khai bao rd, khéng tuyb_cgn%pwdggmkiéu!

o https:
L.X.Dinh §
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Giao dién Doi twong

5i hoan canh m@ﬁ Qz@@ @fiﬁ@m
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 Thamchidudditwong —
& Giao dién doi twong

Giao dién mac dinh cia mét doi twong la tdp hop cac
thanh phéan public cta n6
e Xac dinh khi khai bao I&p, qua tir khoa public
o Gan lién voi kiéu cai dat, tiee 1op doi twong
. La giao dién dwoc két budc sém véi doi twong
Ngoai ra, LTVién c6 thé dinh nghia thém céc giao dién
khac tuy theo muc dinh st dung dbi twong
e Bao gom chi nhirng thanh phan thuan giao dién trcr ham tao/huy
o Puwoc gan véi lop ddi twong qua khai bao “cai dat giao dién”
. La giao dién dwoc két bude tré voi doi twong
« Mdi giao dién thé hién mét vai trd khac nhau cta déi twong
. Chi dé giao tiép v&i mot s6 dbi loai twong dinh (dbi tac)
. Chi bao gdbm nhirng phwong thirc ma dbi tac can dung

. CuuDuongThanCong.com https://fb.com/tailieudientucntt
L.X.Binh
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__Tham chiéu doi twong

& Giao dién doi twong

struct lArriInt{ /*interface*/

virtual 1nt& at(int p)=0;

QirtuaD int size(J=0)

}s

class Arrint :

{public:
Arrint(int af],
~Arrint(QQ{---}
int& at(int p){.--.}
int sizeQ{---}

private: ..._};

hlic virtua

Iint 1

void main(){
int g[3] = {10,5,3};
Arrint ao(a,3);
IArrint *ap = &ao;

1

IArrint

Giao dién thuan (C++goi
“|&p thuan triru twong”)
e Chi c6 nhirng thanh
phan thuan giao dién
« Khéng cé ham tao/huy

Phwong thire thuan do

e Virtual: “Ao”, tlrc mang
tinh giao dién

e “=0": “Thuan”, t&rc
hoan toan khéng co
cai dat

CuubDuongThanCong.com

L.X.Dinh

https://fb.com/tailieudientucntt
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__Tham chiéu doi twong

& Giao dién doi twong

struct lArriInt{ /*interface*/
virtual 1nt& at(int p)=0;
virtual Int size()=0;

{public:
Arrint(int a[], int n){...}
~ArrintO{...}

int& at(int p){-..}
int sizeQO{---}
private: ___F;

void main(){
int g[3] = {10,5,3};
Arrint ao(a,3);
IArrint *ap = &ao;

1

}:
class ArriInt:public virtuaDIArrint

‘

L&p Arrint cai dat

giao dién TArrint

» Phai c6 cac phwong
thire khép voi giao
dién dwoc cai dat

4

CuuDuongThanCong.com

L.X.Dinh
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' Tham chiéu déi trong
& Giao dién doi twong

struct lArriInt{ /*interface*/

virtual Int size()=0;

¥

{public:

virtual 1nt& at(int p)=0;

class Arrint :Zpublic virtual 1Arrint

Arrint(int a[], int n)

~Arrint(QQ{---}
int& at(int p){---}

int sizeQ{---}

Kiéu giao dién la
giao dién thuan
(I&p thuan triru 3]
twong)

private: ..._};

void main(){
int g[3] = {10,5,3};
»Arrint ao(a,3);
IArrint *ap = &ao;

1

10

[

Kiéu cai dat la
|6p déi twong
(c6 cai dat day
du)

(Arrint)

Arrint.
@ public

/ at(Q)
size()

*ap J1Arrint

CuuDuongThanCong.com

L.X.Dinh
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Hién twong Pa hinh

Chudéi nao cing la chudi
(cing an duoc),
nhung chuéi gia bu hon chudéi cau
(nhung chudéi cau an da hon chudéi gia :D)

Xe nao cung la xe
(cling di duoc),
nhung xe hoi to hon xe dap
(nhung xe dap di khoeé hon xe hoi :p)

CuuDuongThanCong.com https://fb.com/tailieudientucntt

L.X.Dinh
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Chuéi nao cing la chudi

N ] Cing c6 thé an duoc!”
Nhiéu lop doi twong co
chung mot giao ,dl?n . Phwong tién Giao thong

o Xe dap, xe hoi déu la xe.
e Xe c¢ hay may bay déu la . Méy bay
phuwong tién giao thong !

. Ca thay déu co giao dién

phwong tién giao thong.
1 bién tham chiéu co kiéu
la mét giao dién chung co
thé tham chiéu dén d.tong
thudc bat ky 1ép ndo co
giao dién do.

* DOi x&r v&i chung nhuw
nhau:

void f(PTGT* p) {
p >d1ChuyenDen(“DHKHTN”) K f(p (PTGT*)p \/ 7

CuuDuongThanCong.com hitpsHHa-comitakeaaientuentt 22
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Chudi gia bw hon chudi cau!

. N N Chudi cau &n da hon chudi gia!”

* 1 bién tham chiéu co kiéu

la mét giao dién chung co Phwong tién Giao thong

thé tham chiéu dén d. twong
thudc bat ky 1ép ndo co

giao dién do. 3 XE r

o Doi xtr v&i ching nhu C o R == =

nhau: s 2o S % T

void f(PTGT* p) {
p->diChuyénPén (“DHKHTN”);
o}

* Nhwng cach phan wng p_ == -
(hanh ddng) cua doi twong s._‘"z'l-" @
thudc cac Iop khac nhau thi
khac nhau.

f(pjel Muéndahinh, ==
. phaitham chiéu! _ —
= P ~—— W—

. CuuDuongThanCong.com — . http:
L.X.Dinh “,a’”-
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Bao boc bang glao dlen T

Poi twong ham (Functor): Khi can truyén hodc lwu trir hanh déng,
ta boc n6 trong mét I&p. VD:

GDIién interface ICompare{ bool compare(int i, int j); };

4 class LessThan :public virtual ICompare A
Cai { bool compare(int i, int j){return i<j;} };
bat class GreaterThan :public virtual ICompare

\ { bool compare(int i, int j){return i>j;%} }; y,

SDung interface IOrderedList{ void sort(ICompare& order); ...};

Doi twgng Nha may (Factory): Bé truyén hoac lwu trlr hanh déng
tao doi twrorng cua mot/nhiéu 16p. VD:

7

_ interface IMyObjFactory{ IMyObj* newInstance(); };
kCHMen interface IMyObj{ int get(); void set(int a); };

(C" class MyObj :public virtual IMyObj {public: Myobj();...};
-D?l class MyObjFactory :public virtual IMyObjFactory
L a { IMyObj* newInstance(){return new MyObj();} } fac;

A

SDung void main(){ IMyObj* mo=fac.newInstance(); mo->set(3); ...};

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Pa giao dién

M6t doi twong c6 thé c6 nhiéu giao dién khac nhau
dé giao tiép trong nhiéu tinh huéng khac nhau.

class Tui
:public virtual ISinhVién,
public virtual IKySu,
private virtual IPgiCa
{ void népBai(...);
void testSdnPhdm(...);
cee };
class TruongbH{ ...
void nhd@n(ISinhVién &sv); };
class CongtyPM{ ...
void nhdn(IKySu &ks); };
void main(){
TruongbH dh; CongtyPM cty; ...
Tui tui; ...

- Trwong BDH

»

ISinhVién *sv=...
s¥->népBai(...);

4 Cong ty PM N

IKySu *ks=...
ks->testSdnPhdam

(...
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Bang doi chiéu

thuat ngy

Tiéng Viét Tiéng Anh Chu thich

Tham chiéu

Két budc, tai két budc,
két budc soml/tré

Giao dién (lap trinh)
Phan cai dat

Con trd, con tré ham
Tham bién

Pa hinh

Lién két (chwong trinh)
L&p triru twong

Pinh danh

Ep kiéu

CuuDuongThanCong.com

L.X.Dinh

Reference

Bind, rebind,
early/late binding

(Programming) interface
Implementation

Pointer, function pointer
Pass-by-reference param
Polymorphism Con goi “da xa”
(Program) linking
Abstract class
|dentifier (id)
Type cast

Gom tén bién, tén ham, v.v.

https://fb.com/tailieudientucntt
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